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(ASS) data, essentially comparable fits could be obtained using either
additive or relative risk models, although somewhat different modifying
effects were required in the two models and the relative risk model was
consistently more parsimonious. It must be remembered that follow-up of
the LSS cohort did not begin until five years after exposure, by which time
the peak in the excess rate had already occurred in the ASS data. Despite
this and other differences between the two studies, the modifying effects are
reasonably consistent. The preferred model from the ASS data is a relative
risk model with a decreasing effect in time after exposure. However, the
addition of an effect of age at exposure significantly improves the fit of the
LSS data. The magnitude of this effect and also the effect of time after
exposure depends on whether exposure occurred before or after age 20.
The ASS cohort did not include individuals younger than 20 years of age
at exposure, so the age factor could not be tested in that data set.

Dose-response in the LSS data was significantly improved by the addi-
tion of a quadratic term in dose. (Here, the linear term includes both the
gamma and neutron components, the latter weighted by the assumed RBE
of 20; the quadratic component includes only the gamma component.) The
"cross-over dose" (the dose at which the linear and quadratic contributions
are equal) was estimated to be about 0.9 Gy. However, ratios of log likeli-
hood estimates are biased and for these data the uncertainty is very large
(see Annex 4F). Similarly, the "dose rate effectiveness factor" (DREF, the
ratio of the fitted slopes of the pure linear and the linear-quadratic models)
is estimated as 2 but again with a very large uncertainty.

The final preferred model for leukemia mortality used in the risk
projections is given by equation 4-3 reproduced below.

f(d) = a2D

_ ( exp[/?i J(T < 15) + /?2/(15 < T < 25)] if E < 20
~ \ exp[/33I(T < 25) + &I(25 < T < 30)] if E > 20

This model is plotted as a function of attained age in Figure 5-4 and excess
risk as a function of time after exposure for males is shown in Figure 5-5.

The abrupt changes in risk with age at the time of irradiation that
are specified in the model reflect simplifying compromises in model fitting
and are not based on hypotheses concerning the biological mechanism
of age-dependent changes in susceptibility. Insofar as different types of
leukemia vary in age distribution in the general population, their causative
mechanisms and temporal distributions in irradiated populations might be
expected to vary as well.

This leukemia model is based on LSS data, which do not include
information prior to five years post exposure. A number of fitted models